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SUMMARY

This report summarizes PACMISTESTCEN contributions to the Air Quality Assessment Model (AQAM)
validation tests at the Naval Air Station (NAS), Miramar, I to 8 August 1979, and summarizes the meteorological
conditions employed in the final analyses of the AQAM fo: the Miramar test period.

NAS Miramar is located about 15 miles north of downtown San Diego and about 8 miles east of the Pacific
Coast.

Using the statistical guidance developed, a set of criteria were formulated on which to base recommendations
for the scheduling of the measurement period.

During the selected measurement period itself, the PACMISTESTCEN provided operational day-to-day fore-
casts to plan monitoring activities as well as both surface and upper air measurements to correlate with emission
measurements and to serve as model input. Post-operation and on-site data evaluation, reduction and analysis, as
well as meteorological interpretation services were also provided.
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INTRODUCTION

In response to the Navy's concern over the impact of its aircralt operations on local air quality and its inahiis
to conduct an aiu quality monitoring program at each naval air station (NAS), a generalized computer model %kas
developed that could predict the effect of aircraft operations on off-slation air quality. The Naval Air Propulsion
('enter (NAPC) established a two-phase program to generate an Air Qualit Assessment Model (AQAM) applicable
to Navy flight and ground operations and to validate this model at a high-activit, naval air stalion. Tlhe first phase
of the program was conducted by the Naval Postgraduate School (NPS) 1 , which developed arn An Qua!ity Assess-

rient Model that predicts air quality levels up to 5 miles around a naval air station. The NPS model considered
station activity according to type and frequency of aircraft, meteorology, other station emission sources, and ,fl.
station emission sources.

The second phase, model validation, is being conducted at NAS Miramai. NAS Miramat was selected because
it has the highest inteisity of flight activity of all Naval Air Stations. A major requirement in alidatinit the model is
to coripare actual air quality measurenents with model predictions based on actual rteteorolog} , flight actit, aud
on off-station emission sources. Such a model validation is being performed using information compiled liom a
summer test period at NAS Miramar. Duiing this test period a concerted effort was miade to obtain data on aircraft
activity based on time of day, frequency, and aircraft type by NAPC and NPS personnel. station ait quaL! levels
measured by the Environmental Protection Agency (EPA) and Northrop Services, Inc.. personnel; and a variety of
meteorological conditions by Pacific Missile Test Center (PACMISTESTCEN) personnel. The PACMIsTFSTCI-N
meteorological support consisted of surface and upper air measurements, numerical analysis, climatological planning,
and day-to-day predictions and interpretations of Geophysics Division meteorologists and technicians at Point Mugu.

The NAS Miramar Duty Forecasters, the San Diego Air Pollution Control District, and the National Weather
Service upper air measurement team at Montgomery Field also provided valuable meteorological assistance. This
report summarizes the PACMISTESTCEN contributions and meteorological conditions that can be used in the final
analyses of the AQAM for the Miramar test period.

LOCATION OF THE TESTS.

The Naval Air Station Miramar is located near the coast of southern California and has a Mediterranean-type
climate. Temperatures are usually nild, and a high level of maritime influence prevails. Summers are characterized
by frequent low clouds in the early mornings and warm, sunny days with infrequent rainfall, mainly inland thunder-
storms of tropical origin. Winters are mild, punctuated by rainy periods advancing from the west and northwest
alternating with periods of dry easterly winds. The predominant wind direction at NAS Miramar is northwest; sea-
breezes are dominant during daytime hours, and light north or northeast land breezes are typical at night. During
the warmer months, a strong subsidence inversion layer typically separates moist, cool air below from warm, dry air
aloft.

1Naval Postgraduate School. Sensitivity ofAQAAI Prediction for Naval Air Operations to Meteorologicaland Pi-pcrsion Miodel Para-
meterv, by D. W. Netzer. Monterey, California, May 1978. (Technical Report NPS-67Nt78051 UNCLASSIFIF').
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PLANNING AND SCHEDULING OF THE TESTS

A baisic objective of the Miramar tests was to take measurements under what could be considered representa-
tive meteot ldogical conditions so that test results would apply in general to prevailing conlditiill. at Miramar and nt
to unusual conlditions of chance. The monitoring sites were located with this in mind. The PACMISTI S'ICIN
acquired a significant anount of climatic data from the National Climatic Center (NCC). Asheville, Nord. Carolina,
so that the tests could be scheduled under the desired meteorological conditions. The statistical data were processed
by PA('MISTt-STC!:N on the Control Data Corporation's (('DC) CYBIR 175 computer to determine seasonal and
diurnal patterns for wind, cloud cover, stability, and other parameters.

The following is a list of climatological data for NAS Miramar and adjacent areas obtained by the PACMIS-
TESTICEN from the Naval Weather Service Detachment (NWSD), National Climatic ('enter (NCC), for the initial
effort.

Monthly, seasonal and annual (day/night) wind distribution by Pasquill stability classes for NAS
Miramar (January 1Q68 to December 1977)

Magnetic tape copy of surface weather observations in tape deck format 1440 (TDF-14) for NAS
Miramar for January 1968 to December 1977

Paper copies of surface weather observation forms for NAS Miramar for July 1977 (latest available
month)

* New Summary of Meteorological Observations, Surface (SMOS), for NAS Mramar

* Summary of Meteorological Observation, Radiosonde/Rawinsonde (SMOR) for San Diego Mont-
gomery Field in which all available data are included

* Magnetic tape copy of upper air observations in tape deck format 5600 (TDF-56) for Montgomery
Field for the same period used in SMOR.

On receipt of the climatological data from the NWSD, the PACMISTESTCEN performed a variety of numerical
evaluations to obtain representative seasonal, monthly, and area weather conditions for NAS Miramar. From these
conditions, the PACMISTESTCEN determined the optimum periods for scheduling the AQAM tests. Upper air and
surface weather observations for Montgomery Field (MYF) and NAS Miramar (NKX) were reformatted from TDF-56
and TDF-14, respectively, and PACMISTESTCEN prepared two data fides on the CYBER 175 computer system in
formats that met the AQAM objectives.

The computation of Pasquill stability class from the surface data base was performed for each hour of the day
based on a 10-year period for NKX, and PACMISTESTCEN added the results to the surface data base on the CYBER
system. During the software development for stability classes, PACMISTESTCEN meteorologists discovered that
under overcast conditions the NCC's STAR* Program, which is used to generate stability data for worldwide clima-
tological applications, computed incorrect stability classes (classification 2) for ceilings less than 7,000 feet. Inde-
pendent evaluation by PACMISTESTCEN revealed that stability class 3 must be assigned to these conditions. Since
the stability class is an important parameter not only for the Navy's AQAM model validation effort but also for
other pollution-potential assessments that are based on these types of climatic statistics, NCC was contacted in May
1979, and briefed on the discrepancy in their procedure.

Computations and evaluations of mixing layer depth, the depth to which pollutants can be expected to dis-
perse under maximum daytime surface temperatures, were carried out. These computations and evaluations were
based on the upper air data base from nearby Montgomery Field coupled with the surface data based from Miramar.

*NCC's STAR Program is the computer program that determines Pasquill stability classes from hourly airport observations.
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The PACMISTFSTCEN then used these data to construct a 4-way joint trequencyr distribution table,- with %k ild
specd and direction, anid a Pasquill stability class for any desired period of the day and month of Ore year at Nta-
mar. Results of a regression analysis2 demonstrated that thle coefticien tof(Idetirinat ion for predicting thle surinriel
mixing depth at 1600 Pacific Standard Time (PST) was high (about 83.5 percent). However, lte iniminr depthi at
1300 PST alone accounted for almost 76 percent of thle total variance in the mixing depth at 1000 PST. Tis indi-
cated that lte mtixing depth at 1300 PST could be used to predict mixing depth conditions .3 hous later near tile
titte of maximum surface temperature at Miramrar. This method of atalysis was useful on days when there w as con-

siderable diurnal variation in thle mixing layer depth.

Using the statistical guidance developed, the PACMIST[STC[N formulated a set of criteria onl wich to base
recomm nendat ions of two separate 1 -week measurement periods (Versus thle 2-week p~eriod originali planrned 1. ()ne
week would be in thle spring (April or early May) and thle second iii tie sunmifer (July ). Thle rationale forf dividing
the measurement period into two separate weeks was as follows:

* Minimum background pollution was desired to avoid con fusion with aircral't -related eithsioils dini
ing interpretation of results.

* Since prevailing westerly winds were tros t re preseirative oft Conrdit ins at Nfira nra r arid file rI r ce
sampling sites were located downwind from the selected ptollutinr sources, rest periods "~cie estabh
lislied whenr westerly winds were likely to predominate.

II Fronm November through May. average mrixing depthr typically exceeded 1 .001) to 2.000) feel at
coastal sites such as Miramra r. Durring tire springi, win ds t'ro111 tire West q ira dialrrt (SOtrthwestII
northwest) were frequent (49 percent of tire tinme), with westerly winds greater thrarr 10 kniots
ocetiring about 7 percent of the titne.

* Du ring the sumrrr winds front thie west quadranrt were aliso trequtemt (5i7 1k' ree rrt th e tittleI.

and were still sufficiently strong (greater titan 3 knots 35 p~ercenrt Of tire timre) toI prIovide adequateI
dispersion for thle AQAM tests.

* Pasquill stability classes ranging ro ni A thItrougih C or I 111 3, associated w iih e \t eite I i t able II
slightly tunstable conditions, were mortst frequent whtenr winds were frorin thre west. These Corudit ~Iou'
occurred up to 30 percent of thre titte for thre rnidsuirr11irre iitrntiiS,a3 ir1dicJted irr figure 3.

Using climatic conditions as a guide, the PACMISTFSTCIN initiated plains for aI I -week mreasi etrr perto
in midsummer. Delays in site preparation resulted iii a slight postptonenment, but lite test perioid ( frouii I to S August I
still occurred during the optimum summter conditions. To mieet the requiremrents set for springtimie, wireit Itt11
heights were deeper, the PACMISTESTCEN tentatively plannred a second week oftnieasriretiienrts fbr rite sprinig I'iQt0
This second measurement effort was canceled due to unavailability of fuiids.

2California State Univernity, Northridgc. Mmdgripke Regression Anal 'isis of Winds, Mixing Derpr/ii. anid Pasqiiill Stahr/rrt Indices at
NASMiraenar. by Gong-Yuh Lin. Northridge, California, 31 Augiult 1979. (Unpublisthed Report, tjN('tASSttttt:)).
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STABILITY CLASS

A EXTREMELY UNSTABLE E NEUTRAL/NIGHT
B UNSTABLE F SLIGHTLY STABLE
C SLIGHTLY UNSTABLE G STABLE
D NEUTRAL/DAY

Figure 3. Frequency of Stability Type During Westerly Winds for Each Sason and Month Based on Surface Observatfons

From January 1968 to December 1977 at NAS MNtmer.
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OPERATIONAL FORECASTS

While tile climatic guidance was used to plan thre scheduling of the Miramrar tests from I to 8 August. a require-
ment also existed for more immediate wea thIer in t'or mat ion to deterinle it and when representative cond itions
would permit monitoring of'operations anid emissions to take place throughout thre test period.

FEach day at about 0600 local rimte, PACMISTFSTCFN meteorologists coordinated via telephone with thle
Weather Center at Point Mugu (that has a 24-hour-a-day satellite, weather chart and forecasting capability) and
Miranmar Naval Weather Service personnel, who provided valuable assistance anid observations. Using thle data sup-
plied by Point Mugu and Miramnar. PACMISTEiSTCEIN meteorologists predicted the large- (macro)) and Si113l1- (me1SO)
scale flow patterns that w~ould affect NAS Miranmar. Prior ito the start ofnmortitoring at approxinia tely 0800) each
daN, a weather briefing was given iii the mnain AQAM trailer ito provide guidance oni expected wind speeds arid
direction, wind shifts, sun conditions, anid miixing layer depths.

GENERAL WEATHER CONDITIONS DURING THE AQAM TEST PERIOD

[During tire AQA\1 rest period, two distinct synoptic conditions dominated the weather over the NAS Miraiia
anrd tire Sari Diego area. During tire first tour days. ar subtropical high pressure system ptrevailed, with temperature
iriversion bases ranging fromi 1 .000 to 2,000 feet arid seabree/es ranging from I to 8 knots (west to iiortlimst s
directitori). [or thre last four days. mriddle arid high cloud,, advected into the Sari Diego area front a weak tropical
de pmessiori Well I0 tile sout Ii west of Sari D iego . Un rder thIese wa rmter condi tions ato ft thre mi xin g l ayer dee pen~edt anid
reached 4500 feet durring lte late riorning hours onl Monday, 6 August. Figures 4 through 7 show thle conltasi ig
synoiipt ic Corid itiotis depic ted at tile 5(X) milIli bar level (about 1 8,000 feet) andri sod in(;esatin r\sa tell ite
Imagery for both periods.

Tlhtroirghout both weathter regirries. N AS Miramnar experienced west ito northwest winds dUriri the da\ Timie
hiou rs as on girtally art ticipa ted hiont thre climra totlogi cal guidance . Oir 5 August, a partial excePtion ocu Tedi we ste
a fternrooni winds were weak fol oling a moirnin g SOot 1Irery blow associa ted wi th art o ffshtore coastal edd\ . Appi uxi-

triately 1 5 mi nutes of li ght sprinkles fromru tile hiiter cl ods were also observed onl tire a fte rnroon ot- 5 August. In
ad di tion to tilie sumturer time representative conidit ionrs provided by hothI weathIe r regimes. a variety ofmiixiiig h eigh ts
also occurred that will be vatluable for the rmo del vatlidationit effort

10
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PACMISTESTCEN MEASUREMENTS

The PACMISTESTCEN took upper air soundings by high resolution rawinsondes using rapid-switching modi-
fication for detailed sampling, and made surface weather observations at the rawinsonde site located at the southern

end of NAS Miramar. These measurements were made by two teams of meteorological technicians, each team com-
posed of 2 members. Together the 2 teams conducted round-the-clock (usually 4 times-a-day) monitoring of mixing
height and wind conditions.

The Miramar Public Works Department provided PACMISTESTCEN with measurement facilities consisting of

a trailer (figure 8). which housed the rawinsonde receiving and recording equipment (figure 9) and sufficient work

space for PACMISTESTCEN to use an HP 9825 desk-top computer. The computer provided onsite calculations of

mixing height. Prior to each rawinsonde release, balloons were inflated in a special shroud (figure 10) that was

located outside the trailer and adjacent to the helium supplies. The GMD rawinsonde receiver antennae was in a flat

area a short distance from the meteorological trailer. This area also provided space for uninterrupted hourly surface

weather observations (figure I1).

A primary consideration of all of the upper air measurements was safety and noninterference with existing air

operations. To accomplish this, meteorologists, NAS Miramar Public Wt rks, and Air Operations personnel selected

an Lipper air measurement site where free-rising ballons in prevailing wind conditions would have minimum impact
on typical Miramar flight patterns. Soon after measurements began, it wa; apparent that closer communication was
needed to ensure that balloon releases would not interfere with low-flyib aircraft. Therefore, air operations person-
nel supplied a walkie-talkie for direct communications with the flight clearance tower (figure 8).

A total of 33 high-quality sounding were obtained during the 8-day period. A]] but 2 of the soundings were
taken without an incident; however, if additional measurement/periods are planned, an alternative upper air measure-

ment site may still be desirable to eliminate the risk to aircraft operations. The PACMISTESTCEN meteorologists
compared soundings taken at Miramar with those taken at nearby Montgomery Field. The findings of the compari-
son are discussed in figure 14 and the RESULTS section of this report. Each day meteorologists recorded surface
weather observations on federal meteorological Form 1-10 provided by NWSED, NAS Miramar (NKX). Appendix B
contains the official NAS Miramar runway observations, and appendix C contains supplemental PACMISTESTCEN
surface observations. The hourly data from NWSED was used as input to compute hourly Pasquill stability classes
at NAS Miramar for the AQAM test period. The stability classes were computed in near-real-time using software
developed by PACMISTESTCEN for the portable HP 9825 computer. Immediately after the completion of each
sounding, all RAOB data were reduced for thermodynamical parameters so that the mixing layer depth for hours
between soundings could be computed to obtain more current conditions for inversion base height and associated
marine layer conditions over the test site.

The final RAOB data reduction was performed at PACMISTESTCEN. Appendix D gives the output results for
each of the input levels for all 33 soundings. Table 1 summarizes all RAOBs for NAS Miramar by day, ascent num-
ber, and release time (given in Pacific Standard Time).

Table 1. Days and Times of the PACMISTESTCEN Rawinsonde Soundings at the NAS Miramar.

7/31/79 8/1/79 8/279 8/3/79 8/4/79 8/5/79 8/6/79 8/7/79 8/8/79

No. / PST No. / PST No. /PST No. / PST No. / PST No. /PST No. /PST No./ PST No. / PST

1 1645 3 0318 9 0415 13 0315 17 0320 21 0327 25 0315 29 0315 33 0325

2 2114 4 0915 10 0925 14 0918 18 0915 22 0915 26 0915 30 0915

5 1215 11 1512 15 1516 19 1401 23 1513 27 1514 31 1525 _

6 1248 12 2113 16 2250 20 2110 24 2113 28 2120 32 2115

7 1515

8 2112

15



Figure 8. PACMISTESTCEN Meteorological Technician Coordinates With Operations Tower
From Meteorological Trailer Prior to Rawinsonde Release.

Figure 9. PAC441STESTCEN Meteorological Technicians Reduce and Record Rawinsonde Data Onsite.
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Figure 10. Shroud Covers Balloon Prior to Release.

Figure 11. PACAISTESTCEN GMO Receiver and Nearbyr Surface Observations.
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RESULTS

Table 2 provides a sunmary of the parameters that PACMISTtSTCFN determined to be most needed by NI'S
and EPA personnel. At the top of the table is a key to the abbreviations used in the table. The data is set up so that
it can be quickly and easily input into AQAM calculations.

Figure 12 is a time cross section of isentropic surfaces reduced from 33 RAOBs. Mixing layer depths have beetn
plotted using the data from table 2. Figure 13 shows the rawinsonde observation temperature profiles and inversion
base fluctuations as determined from these profiles. For comparison, figure 13 also plots (in dashed lines) the San
Diego County Air Pollution Control District (APCD) acoustic sounder data, wich exhibited strong returns.

Table 2 and figures 12 and 13 clearly show the diurnal fluctuation of the mixing layer depth. The highest
inversion base occurred during midday hours and the lowest inversion base occurred during early morning hours.
The stability of the marine layer had the same diurnal vertical oscillation throughout the test period, with extremely
unstable conditions becoming most unstable a few hours after noon. The deep marine layer observed ott the RAOB
profiles on the afternoon of Monday, 6 August, was not accompanied by a significant acoustic sounder return for
the same period. The shallowest and the most stable marine layer conditions of the test period occurred immediaitel
after the period of greatest instability and persisted for 12 hours on Tuesday, 7 August.

Figure 14 and table 3 show comparisons of the soundings made at NAS Miramar (NKX) and Montgomery
Field, and the San Diego APCD (selected acoustic sounder returns). Relative agreement exists for mixing layer
heights on days when data were available for all 3 sources. The best agreement was between Miramar and Mont-
gomery Field soundings. The APCD acoustic sounder returns plotted in figure 14 were derived by smoothing and
analyzing the more detailed returns provided by the APCD chief meteorologist (figures 15 and 16).

18



Table 2. Pasquill Stability Class and Mixing Layer Depth, NAS Miramar, 1 to 7 August 1979

TM TIME (PST) SI STABILITY INDEX (PASQUILL)
WND WIND (TENS OF DEGREES TRUE & KNOTS) MLD MIXING LAYER DEPTH (METERS)

TC TOTAL CLOUD COVERAGE (TENTHS)

79/08/01 (Wed) 79/08/02 (Thuri 79/08/03 (Fri$ 79/08/04 ISat)

TM WND TC SI MID TM WND TC SI MLD TM WND TC SI MLD TM WND TSI MID

01 0000 10 4 386 01 0000 10 4 531 01 0000 10 4 681 01 0000 104423

02 0000 10 4 386 02 0000 10 4 634 02 0000 10 4 681 02 3504 10 4 313

03 0000 10 4 386 03 3103 10 4 628 03 0000 10 4 681 03 3401 10 4 313
04 0000 10 4 286 04 3302 10 4 628 04 0000 10 4 681 04 0000 10 4 313
05 0000 10 4 286 05 3402 10 4 628 05 0000 10 4 681 05 0000 10 4 313
06 0000 10 6 286 06 0000 9 3 631 06 1102 9 6 681 06 0000 10 4 329
07 0000 10 4 451 07 0000 7 3 654 07 0000 6 3 663 07 0000 10 4 415

08 0000 10 4 462 08 2401 3 3 679 08 1901 1 1 637 08 0000 10 4 504

09 2403 4 2 483 09 2506 1 3 710 09 3501 0 1 712 09 3601 6 3 586

10 2802 0 1 567 10 1902 1 2 740 10 2001 0 1 732 10 3501 0 1 611

11 3004 0 1 547 11 2706 0 3 748 11 2605 0 1 719 11 2803 0 1 627

12 2504 0 1 674 12 3105 0 3 731 12 2004 0 1 725 12 3106 0 2 631
13 2705 0 1 493 13 2907 0 3 660 13 2006 0 2 702 13 2908 0 2 461

14 3005 0 2 485 14 3105 0 3 660 14 2207 0 2 695 14 3008 0 3 506

15 2707 0 2 490 15 2706 0 3 656 15 2601 0 1 702 15 2906 0 2 461

16 3105 0 3 478 16 2703 0 2 651 16 2806 0 3 687 16 2906 0 3 445

17 3206 0 3 455 17 2503 0 3 638 17 2704 0 3 652 17 2905 0 3 416

18 2803 0 7 463 17 2803 0 3 629 18 2604 0 6 577 18 3105 0 6 399
19 2904 0 6 471 19 2803 0 3 501 19 3004 0 6 509 19 3204 0 6 364

20 2902 0 7 342 20 2803 0 7 414 20 3303 0 7 423 203103 07305
210000 3 7 256 21 33 4 7 414 213404 0 423 2129023
220000 9 6 170 22 3402 10 4 414 22 3404 0 6 423 2200008
23 0000 10 4 448 23 0000 10 4 457 23 3503 0 7 423 23 0000 10
24 ,0000 10[4 448 24 0000 10 4 457, 24 3503 10 4 408 24 0000 10

79/08/05 (Sun) 79/08/06 (Mon) 79/08/07 (Tues)

TM WND TC SI MILD TM WND TC S MLD TM WND TC SI MLD

01 0000 10 4 422 01 0000 7 6 197 01 3402 0 7 217
02 1202 10 4 422 02 0000 7 6 173 02 0000 0 7 159

03 0000 10 4 302 03 0000 6 6 178 03 0000 0 7 159
04 1802 1014 422 040000 4 7 182 040000 0 7 159
05 0000 10 4 422 05 0000 6 6 186 05 0000 0 7 162
06 0000 9 6 438 06 3503 4 7 197 06 0000 0 7 198
07 1701 9 3 486 07 3204 3 3 222 07 0000 0 2 212
0800000 9 3 529 083403 2 2 248 080000 1 1418

09 2502 8 2570 09 3104 22 275 09 0000 1 1 651
10 0000 9 2 641 103005 4 2 648 102903 3 2774

11 2003 10 2 687 11 3105 4 1 1059 11 2906 7 2 651
12 2002 10 2 717 12 2906 3 2 1059 12 3007 7 2 533
132704 103 510 132804 2 11236 1329087 3813

14 2903 9 2 510 14 2708 1 3 1423 14 2908 5 3 813
15 2102 10 3 466 15 2705 3 2 1423 15 3206 5 2 605
16 2702 10 3 421 16 2606 4 3 1306 16 2806 3 3 745
17 2502 10 3 396 17 2706 5 3 1182 17 2806 2 3 605
18 2401 10 6 371 18 2803 5 6 876 18 3105 2 6 484

19 2403 10 6 348 19 3004 5 5 318 19 3001 2 7 396
20 0000 10 6 326 20 0000 8 6 290 20 3002 2 7 294
21 0401 10 6 298 21 0000 5 6 219 21 3102 1 7 216

22 0000 10 6 272 22 0000 3 7 219 22 0000 0 7 182

23 0000 9 6 251 23 0000 3 7 210 23 3001 0 7 226

24 3101 9 6 227 24 0000 1 7 212 24 3403 0 7 241
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SUMMARY OF FINDINGS AND RECOMMENDATIONS

This report has sunimari/ed the P..('MIS I- STCN suppoit for tle AOAM evaluation test at NAS Moijar
Sup port consisted ot planning of the masurem cit test period based on criteria derived lrn niliell ,l arial ,'

chIliatological d:;ta provision of operatiOnal day-to-day forecasts to plan monitoring efforts, both soL lace aid irppci
air reasurein: tits cmployiig tie high-resoluttor PACMIST[STCEN-modified rawinsondes and transported eqip-
'enrt, OnSite and post operation data evaluation, reduction and analysis of data. and meteorological interprenatitori
st rvices.

The time period recommended for the AQAM tests proved to be highly representative and repeatable in teriis
of weather conditions with adequate wind flows, prevailing wind directions, mixing layer depth, and stability vari-
ations. The PACMISTFSTCEN rawinsonde unit released a total of 33 RAOBS from NAS Miramar. Data from these
soundings compared very closely with 15 San Diego/Montgomery Field soundings as well as with nearby acoustic
sounder returns obtained by the San Diego County APCD. The similarity of mixing layer depths for the 3 sites cou-
pled with the prevalent flight safety control problems presented at Miramar is a good basis for considering alterna-
tive upper air sounding locations if additional measurements are required.

CONCLUSIONS

The actual experience obtained from day-to-day weather forecasts indicated that the predictions were an
accurate and useful osurce of guidance with which to plan and conduct monitoring activities. Should the model
validation be performed again at Miramar or at other selected locations, a diverse group of' meteorological services
such as the ones described in this report should again be provided as a means of realistically planning, evaluating.
analyzing, measuring, and interpreting test conditions with due consideration for the meteorological enviroment.

For future AQAM tests, air mass trajectory analysis techniques, such as those currently under development by
PACMISTESTCEN, should be used to determine the effects of the horizontal transport of air.

REFERENCES

I. Naval Postgraduate School. Sensitivity of AQAM Prediction for Naval Air Operations to Meteorological and
Dispersion Model Parameters, by D. W. Netzer. Monterey, California, May 1978.
(Technical Report NPS-67Nt78051) UNCLASSIFIED.

2. California State University, Northridge. Multiple Regression Analysis of Winds, Mixing Depths, and Pasquill
Stabilit' Indices at NAS Miramar, by Gong-Yuh Lin. Northridge, California, 31 August 1979.
(Unpublished Report) UNCLASSIFIED.
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APPENDIX A

FOUR-WAY JOINT RELATIVE FREQUENCY OF OCCURRENCE
OF MIXING DEPTH, STABILITY AND WIND

BASED ON MONTGOMERY FIELD RAOBS AND
MIRAMAR SURFACE OBSERVATIONS
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APPENDIX A

FOUR-WAY JOINT RELATIVE FREQUENCY OF OCCURRENCE OF
MIXING DEPTH, STABILITY, AND WIND DIRECTION AND SPEED
BASED ON MONTGOMERY FIELD RAWINSONDE OBSERVATION

AND NAS MIRAMAR SURFACE OBSERVATIONS

INTRODUCTION

The examples below and the tabulation oin the f'Ollowing page give the relative frequency (in tenths of percent)
of occurrence for mixing depths, wind directions, Pasquill stabilities, and wind speeds. Ilach box gives frequencies
by stability and speed for a given mixing depth-direction category. The bottom row~ ot hoxes gives totals for all
mixing depths, a rid the far righ t-hanid columrn of boxes gives totals for all directions (Ii it ed to 100t -01I0 degree.,,
The bottom right-hand box gives totals for all depths anid speeds.

E~xample~ Given stability index n2
speed =5 knots (in 4 - class)

mixing depth 1 l750tfeet (lS00-2.(X)0 tt class)
direction =235 degree (230-250 degree class)

Then frequency of
occurrence =O0.9, (8 tenthis '

7 10 0 0 0 T - -
5 6 0 0 0 0 0 01

Pasquit1 Stability ine. 4 0 0 0

2 2 2  8 T 6 jo0 0116"
1 1 3 0 32 6,nTotals (all 3 14 11 13 ad

staimest ~ - Total

Sped -n Knots

F ample tox' foy mixinti detithi it riO0 200 l*jeell .incd drectmo (230 251 le.4reeSJ

Key to Four Way Frequency Table
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APPENDIX B

SURFACE WEATHER OBSERVATIONS BY NAVAL WEATHER SERVICE
ENVIRONMENTAL DETACHMENT (NWSED), NAS MIRAMAR

FROM 1 TO 8 AUGUST 1979
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APPENDIX C

SURFACE WEATHER OBSERVATIONS AT PACMISTESTCEN
RADIOSONDE OBSERVATIONS SITE FROM

1 TO 8 AUGUST 1979
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APPENDIX 0

THE PACMISTESTCEN RAWINSONDE OBSERVATION DATA REDUCED

AT THE GEOPHYSICS DIVISION, PACMISTESTCEN,
POINT MUGU, CALIFORNIA
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